Ampicillin was included (25 mg/litre) in the drinking water supplied to growing rats over periods of 2, 3, 4, 5, 6, 7 or 8 weeks. 32 rats were used in each experimental period, half being given the antibiotic and half being left as controls. The antibiotic increased the" Iiveweight gain in each period, the results being significant after the 2-and 4-week feeding periods. Significant decreases were observed in the average percentage weights of the spleens of the rats given the antibiotic at the end of all the feeding periods except one. The few other significant changes in the percentage weights of other organs were, with one exception, noted at or before the end of the 4th week.
Numerous workers have shown that relatively small amounts of certain antibiotics added to the diet increase the growth rate of young pigs and chicks, but there are relatively few reports on the effects of antibiotics on growth rate in rats. Beames & Lloyd (1965) fed 4-week old rats for 4 weeks on 2 basal rations, the first containing 6 % soya-bean meal and 13 % fish meal, and the second 23 % soya-bean meal and no fish meal. Supplementation of both diets with 100 p.p.m. tylosin tartrate increased (p<0'01) the mean daily bodyweight gam.
Relatively little work has been conducted into the effects of antibiotics in the diet on organ weights, but in a trial with 32 young white rats Pieterse (1963) found that terramycin significantly increased the weight of the thymus, particularly in females. The effect of antibiotic therapy on the development of the thyroid has been studied but various conclusions have been reached, probably due to the naturally occurring wide variations in thyroid size. Calesnick, Harris & Jones (1954) found that feeding both chlortetracycline and potassium peniciHin increased thyroid weights in rats. However, Libby & Meites (1954) observed no disproportional changes in the thyroid weights of rats given penicillin or chlortetracycline, and Grant (1954) found no influence of chlortetracycline on thyroid weights of rats.
Working with other species Taylor & Harrington (1955) found that adding aureomycin hydrochloride in varying doses averaging 30 p.p.m. in the food produced a significant reduction in the weight of the spleen in pigs, which was not found in animals fed procaine penicillin in similar amounts. The livers of the penicillin-fed animals were considerably heavier than those of the controls, whereas aureomycin produced a non-significant reduction in the weight of the liver. Histological examination of the livers and spleens did not reveal any consistent changes to which the variations in weight of these organs could be attributed. Arhipov (1966) recorded that in the chicks during the period up to between 120 and 180 days most organs grew more rapidly under the influence of terramycin, but that after 180 days they tended to grow more slowly than in the control group, so that by 240 days most organs, except the kidneys which were enlarged, were smaller in the groups giv'en terramycin.
MATERIALS AND METHODS
Rats of an inbred hooded strain were used. They were fed ad libitum on a proprietary cubed diet (41B; E. Dixon & Sons Ltd, Crane Mead Mills, Ware, Hertfordshire). This diet was selected because experience has shown it to provide all the nutrients required for growing rats, so that any effects of antibiotic feeding should not be due to any nutrient 'sparing' effect. Ampicillin was added to the drinking water at the rate of 25 mg/l ('Penbritin' ; Beecham Research Laboratories, Brentford, Middlesex). Observations made on representative groups showed that the antibiotic did not cause any reduction in water consumption.
In a series of experiments, designed to show the effect on weight increase and organ development in growing animals, the rats were caged in groups of 4 of the same sex, half the groups being given tap water and the other half this water supplemented with the antibiotic. The rats were weaned and given the water, supplemented or not, at 4 weeks of age. Litter brothers and sisters were distributed between the 2 treatments. They were weighed once a week.
All rats were killed with ether at the end of the experimental periods, and the post-mortem examinations were begun within 30 min of death. The various organs were removed, livers and hearts being placed on pieces of filter paper to remove any exuded blood before weighing. The dissecting and weighing operations .were performed by one person to eliminate differences in methods.
Direct comparisons of organ weights between the treated and untreated individuals in the pairs could not be made as the rats were usually of different bodyweight. To circumvent the effects of bodyweight on organ weights, the individual organ weights were expressed as percentages of bodyweight. The significances of the findings were determined by the application of the t test.
RESULTS
The antibiotic increased the live weight gain in each of the feeding periods (Table 1) , although the differences between the means were only significant after feeding for periods of 2 and 4 weeks. for treated and control animals after experimental periods of varying lengths. During each period there were 32 rats, half being given tap water to drink (N) and the other half water containing 25 mg/I ampicillin (A). The standard errors of the differences of the means are also listed (s_e_). 2 -0'039***0-009 0 0·001 -0,005 0'011 3 -0,039* 0'011 +0'001 0,001 0 0,013 4 +0-014 0,009 +0'002"*0'001 +0'017" 0'005 5 -0'031 * 0'012 0 0'002 +0'009 0'007 6 -0-054** 0-016 0 0·001 +0'004 0'011 7 -0'022* 0·008 -0·004 0,004 +0·051 0·018 8 -0'038* 0·014 -0,007 0,006 -0,017 0·014 "'p<O·05. "''''p<O·Ol. "·p<O·OOl.
The percentage heart weight was significantly decreased by the antibiotic at first and then increased, though not significantly, for the periods from 4 to 8 weeks inclusive. The antibiotic decreased the liver weight except for the 5-and 7-week periods when non-significant increases were recorded; the only significant findings were the decreases in the 2-and 3-week periods. After an initial significant decrease the kidney weights of the antibiotic-fed rats were greater, the differences being significant after 4 and 7 weeks.
In the case of the spleen, significant decreases were recorded after all periods, except after the 4th week when a non-significant increase was observed. The thyroid percentage showed very slight non-significant changes except for the 4-week period, when a significant increase was recorded. The thymus weights showed slight non-significant reductions at the end of the 2nd and 8th weeks, no change after the 3rd week, a significant rise attributable to the antibiotic after the 4th week and non-significant rises after the 5th, 6th and 7th weeks.
DISCUSSION
The increase in bodyweight due to the inclusion of the antibiotic in the drinking water over all the feeding periods agrees with the finding of Beames & Lloyd (1965) that an antibiotic can stimulate bodyweight gain in rats.
The lack of any regular pattern of weight change for any of the organs or glands, other than the spleen, does not indicate that any of these plays any significant part in the way in which the antibiotic acts. The decreases in the liver and spleen weights were similar to the results obtained by Taylor & Harrington (1955) when feeding aureomycin to pigs, but different from their findings with penicillin. The significant rise in thymus weight after supplying the antibiotic for 4 weeks and the non-significant rises after the following 3 periods are in line with the findings of Pieterse (1963) .
It is of interest that there were significant decreases in the weights of the heart, liver, kidneys and spleen at the end of the 2nd week in the rats receiving the antibiotic. Except for the spleen, and the increase in kidney weight at the end of the 7th week, all the significant changes in bodyweight, and organ and gland weights occurred at the end of the 2nd, 3rd and 4th weeks, confirming the well-recognised fact that the effects of antibiotics are greatest during the early part of a feeding period.
The fact that the only significant organ weight gain in the antibiotic-fed rats after the 4-week feeding period, except for the spleen, was in the kidneys, is of interest in view of the results obtained by Arhipov (1966) that the kidneys were enlarged after a feeding period with an antibiotic which had caused a reduction in size in most other organs.
